In this paper we study the effects of reforms to corporate and personal income taxation on the rate of firm entry and exit using industry data for 19 OECD countries from 1998 to 2005. Using a difference-in-differences approach to correct for endogeneity bias we find that increases in corporate taxation affect entry but not exit. This drop in entry is statistically and economically significant, representing a reduction of 6.3% of pre-treatment levels. A number of placebo and falsification tests suggest that our inferences are not confounded by other factors. For example, the results are specific to the mediating variable used, and our identification strategy is sharpened by a triple-difference specification which rules out alternative fiscal explanations and an instrumental variables technique that leverages instruments found to influence tax policy by the political economy literature. The effects of personal taxation depend upon the marginal tax rate that is altered. Increases in marginal tax rates applied at low income levels negatively affect entry and positively affect exit, whereas marginal tax reforms at higher income levels have the opposite effect.
Introduction
Since 2003 the World Bank has published indicators of the monetary and time costs that are incurred from the government regulation of the creation and closure of firms in different countries.
This, along with the empirical evidence linking these costs of regulation to the rate with which new enterprises enter and exit an industry (Scarpetta et al., 2002; Klapper et al. 2006) , has led to increased pressure on policy makers to improve the conditions for entrepreneurship. 1 Firm dynamics (entry and exit rates) are viewed as important because of their relationship with aggregate output and productivity growth (Foster et al., 2001; Baldwin and Gu, 2002; Disney, et al., 2003) and flows into and out of unemployment . It has also been argued that they provide insights into the efficiency with which resources are allocated within the economy and are therefore a possible explanation of differences in per capita income levels across countries (Bartelsman et al. 2009 ).
In this paper we focus on the effects of a narrow aspect of the policy environment on firm entry and exit rates, the effects of tax policy, exploiting variation in the size and type of tax changes in a cross-country setting across time. 2 As discussed by Da Rin et al. (2011) , tax policy is a much more flexible policy instrument compared to many of the others that may affect entry and exit. 3 By studying the effects of tax policy across countries we build closely on the work of Da Rin et al.
(2011) and Djankov et al. (2010) . Da Rin et al. (2011) use industry-level data for 17 European countries to examine whether corporate income taxation induces entry through the incorporation of new companies. They find a significant relationship that suggests higher corporate tax rates reduce the rate of incorporation, where this is robust to the use of instrumental variables to correct for any endogeneity bias. Djankov et al. (2010) take a somewhat different approach and use survey-based information to build the tax burden of a standardised domestic company in a cross-section of developed and developing countries. They also find that a higher corporate tax burden significantly reduces the rate of entry, but find no effect from the top personal income tax rate.
We extend the work of Djankov et al. (2010) and Da Rin et al. (2011) to study a set of complementary questions. Our primary interest is whether the effects on entry rates they uncover are also important for the rate of exit. Exit rates are of interest because they capture the response by existing enterprise owners to tax policy changes. Existing entrepreneurs, because of the investments they have made in their business, might be expected to respond to different tax changes compared 1 According to the World Bank (2008) 116 countries have made 193 different reforms since the publication of these data. 2 Bartelsman et al. (2009) provide some discussion of the advantages and disadvantages of the use of cross-country versus within-country data. 3 According to the World Bank (2008) to those who aim to start a new enterprise. We aim from this to provide some insight into whether tax changes cause adjustment to the stock of enterprises by affecting entry rates, exit rates, or both.
We are not aware of similar studies that have the effects of taxation on exit rates across countries and industries, although there does exist a literature that has studied exit decisions using US micro data. Within this literature Gurley-Calvez and Bruce (2008) find that increased income taxation reduces the duration of self-employment, whereas cfinds that higher relative marginal tax rates on self-employment income do not necessarily increase the probability of exit. 4 A second contribution we make is to use a broader measure of entrepreneurship. In theoretical models of entrepreneurship, tax changes induce both the creation of new enterprises and switching between enterprise forms. For example, an increase in income taxation may induce some entrepreneurs to incorporate their enterprises in order to minimise their overall tax liability.
Accurate forecasting of the effects of tax changes on enterprise behaviour requires information on the empirical importance of any substitution effects and therefore evidence using aggregated data of the type we use, as well as evidence using use a narrow range of enterprise types as in Djankov et al. (2010) and Da Rin (2011) . For this task we use a new Eurostat-OECD data set that measures entry and exit rates by 'all enterprises', where this includes enterprise forms that include limited liability companies, partnerships and sole-proprietors, on a consistent basis across countries (and time). 5 The diversity in enterprise types included in the data provides motivation for the study of the effects of corporate income tax reform alongside those of personal income taxation and therefore offers an interesting comparison to the results for the same types of taxation reported in Djankov et al. (2010) .
To answer these questions our empirical design builds on evidence form the I-O literature on entry and exit rates and from the study on entry rates and entry regulation by Klapper et al. (2006) in particular. To address the possibility that there are hard to measure time-varying country-specific factors that are omitted from the regression we exploit the panel structure of the data to include a full set of country-time 6 and industry fixed effects in a difference-in-differences type regression (Angrist and Pischke, 2009 ). These country-time effects attempt to capture omitted factors such as the attitude of the ruling government towards private enterprise, which are likely to affect tax policy as well as its treatment of the business environment and therefore entry and exit rates. As the 4 There is also a larger literature that studies the probability of being self-employed using micro data. In many countries the self-employed do not need to register as a firm in the business register and this may or may not generate differences between our results and those found using such a measure. Key references on taxation and self-employment include Gentry and Hubbard (2000) , Carrol et al. (1998) , Papke (1991) and Cullen and Gordon (2007) . 5 This is an extension of the data set used by . 6 Klapper et al. (2006) use data for just two years and so include just a county fixed effect. As we have a longer time series we allow for the possibility that these country factors vary across years.
country-time effects we include are collinear with tax reforms, we follow the same methodology as Klapper et al. (2006) and exploit differences in the underlying characteristics of an industry, its attractiveness to entrepreneurs, to identify the effects of the variable of interest. Klapper et al. (2006) use entry costs as the relevant industry characteristic, which they approximate using the rate of entry into the same industry within the US, to study differences in the effects of the regulation of entry. In this paper, as it reflects the tax base for corporate taxation, we use profitability as the industry characteristic, 7 where we also use US data to measure this. As discussed by Klapper et al. (2006) , while this approach can tell us whether taxation operates in the expected manner, the disadvantage is that we cannot identify the overall magnitude of its effects on entry and exit rates.
In addition to this, to account for the strong interdependence between entry and exit rates reported by Geroski (1995) and many others we estimate a system of equations, while we follow Burke et al. (2009) and Manjon-Antolin (2010) and control for any lagged adjustment. We show in the paper that the conclusions that are drawn about the effects of tax policy, and that the effects of taxation on exit rates in particular, are unreliable without controlling for its effects on entry. The inclusion of the lagged terms allow us to provide evidence on the persistence of entry and exit rates to tax changes.
Our empirical evidence suggests that firm dynamics are affected by changes to tax policy, but that their effect on entry rates differs compared to that for exit rates and according to the type of taxation. We find that existing entrepreneurs appear much less responsive to tax policy changes than those starting a new business. Entry rates are affected by adjustments to either personal and corporate income tax rates, whereas exit rates, which capture the response of those that are currently enterprise owners, are only weakly affected by adjustments to personal income taxes and not at all by corporate taxation. This evidence provides a motivation for future theoretical analysis of the causes of asymmetries in models of enterprise behaviour and we describe some possible mechanisms in the paper. These include differences in the risk-preferences of individuals in the standard risk-versus-return model of entrepreneurship (Gentry and Hubbard, 2000) or the presence of sunk costs to creating a new business (Hopenhayn, 1992) .
Our evidence for corporate taxation on entry rates is in line with the evidence in Djankov et al. (2010) and Da Rin et al. (2011) . Increases in corporate tax rates are found to decrease entry rates, where in our framework those effects are strongest in more profitable industries. The effects on exit rates are new, but differ from those found using micro data on self-employment by Gurley-Calvez and Bruce (2008) . The type of data on exit we use is an obvious explanation for this difference and therefore indicate that tax-induced substitution in enterprise form might be empirically important. 7 We fix this industry characteristic to be constant across time (and countries) such that it plays no additional role in identifying the effects of tax changes.
We also show however that the results for exit rates we derive are dependent on controlling for the (positive) correlation between entry and exit rates (Geroski, 1995) . In regressions for the rate of exit where we do not control for entry rates we find the unexpected outcome that higher corporate taxation decreases the rate of exit. We conclude from this that increases in corporate taxation does affect the rate of exit, but only though its effects on the rate of entry.
The effects of personal income tax reforms are more complicated than those for corporate taxation, varying according to which marginal tax rate is altered. Here our results suggest that an increase in the marginal rate of personal income taxation at low-income levels (67% of the average wage) lowers entry rates, whereas and increase to marginal tax rates applied at high income levels raises entry rates and lowers exit rates. These findings on entry are in-line with the time-series evidence for self-employment in the US by Blau (1987) and Bruce and Mohsin (2006) . We are not aware of any similar evidence on exit rates. In all cases we find that there is little persistence in the effects of tax policy. Almost all of the effect has disappeared from the data within a couple of years.
Are these effects causal? For that to be the case the difference-in-differences approach we use requires very specific some assumptions to hold. We test the robustness of our results to a number of possible alternative explanations, including whether profitability is the relevant industry characteristic, using falsification tests of the timing of tax policy changes, and by controlling for a broad range of other non-tax policy changes and for political variables. Our identification strategy is sharpened by the use of an instrumental variables technique which leverages factors found to influence tax policy in the political economy literature. We show that our results are robust to all of these additional tests and conclude that the effects on entry and exit we capture are specific to the tax policy changes that we observe in the data, suggesting that they might be causally related.
The rest of the paper is organised as follows. In section 2 we discuss the existing theoretical and empirical evidence of the relationship between tax policy and the decision to become an entrepreneur. Section 3 details the empirical methodology we adopt in the paper, while Section 4 describes the data sources and the variation in entry and exit rates and tax rates that exist in our data set. Section 5 reports and interprets the results from our empirical strategy. In this section we report and discuss our baseline estimates for corporate taxation, a series of robustness tests and for personal income taxation. Section 6 draws some conclusions from the study.
Existing Evidence
The positive effect that firm dynamics (entry and exit) make to a broad range of economic outcomes, including innovation (Aghion and Howitt, 1992; Romer, 1990) , productivity growth (Bartelsman and Doms, 2000; Foster et al., 1998; Disney et al., 2003) and employment (Barnes and Haskel, 2002; has led to growing interest in the policy determinants of entry and exit. Perhaps best known are the studies by Klapper et al. (2006) and Scarpetta et al. (2002) . Klapper et al. (2006) use data on the creation of European firms to study the effects of entry regulation. These regulations include the monetary and time costs of dealing with the necessary bureaucracy to register a new business. Using the US as a proxy for the 'natural rate' of entry they find that regulations hamper entry, especially in industries that have low entry barriers. 8 Scarpetta et al. (2002) take a broader set of policy variables and study the effects of product and labour market regulations on entry rates using OECD data. Their measure of product market regulation includes the legal and administrative barriers to new firm creation studied by Klapper et al. (2006) , but also the regulation of international trade and investment and intervention in markets directly by states.
They also use a measure of employment protection legislation and find a significant effect from this type of regulation on entry rates.
In this paper we are interested in the effects of taxation on firm entry and exit rates. As discussed already the papers that are closest to ours are those by Da Rin et al. (2011) and Djankov et al. (2010) .
These studies focus on whether corporate taxation discourages entrepreneurship. Da Rin et al.
(2011), for example, examine whether corporate income taxation induces entry through the incorporation of new companies. Using industry-level data on the rate of entry by incorporation in 17 European countries from 1997 to 2004 they uncover a significant non-linear relationship that is robust to the use of instrumental variables to correct for any endogeneity bias. In their preferred specification they find that a reduction of the corporate tax rate from the median (30.04%) to the first quartile (27.57%) implies a 0.88 percentage point increase in the entry rate, whereas for the same sized reduction from the third quartile (33.44%) to the median, entry increases by 0.27 percentage points. The approach taken by Djankov et al. (2010) uses survey-based information to build the tax burden of a 'standard' company with similar characteristics across all countries (the company produces and sells flower pots). They find that this measure of the tax burden is significantly negatively correlated with the rate of entry in a cross-section of developed and developing countries, as well as other performance measures such as aggregate investment and FDI. For a measure of the top personal income tax rate they can find no significant relationship with rates of entrepreneurship however.
There also exists a relationship between the questions of interest in this paper and a much larger literature on taxation and entrepreneurship. Most of the theoretical models on this topic typically assume that the decision to create a firm by an entrepreneur is a discrete choice and affected by tax rates as potential entrepreneurs compare the after-tax returns to employment versus 8 Discussion of related evidence can be found in Djankov (2009). entrepreneurship (Gentry and Hubbard, 2000) . The effects of tax policy on the decision to move into entrepreneurship are therefore assumed to be symmetric to the decision for existing entrepreneurs to close their businesses. Entrepreneurship income is usually modelled as involving greater variability than employment income, such that it is a trade-off between risk and return. 9
The returns to entrepreneurship will be affected by the different tax variables, according to whether the entrepreneurs' income is subject to personal income taxation or corporate taxation, the tax rate on employment income and the entrepreneur's attitude towards risk (Kihlstrom and Laffont, 1979) .
In general, higher corporate taxation in these models is associated with lower returns to entrepreneurship, making employment relatively more attractive. For personal income taxation the relationship with the total stock of enterprises is complicated further by the combination of the uncertainty of income as an entrepreneur and the greater complexity of the tax schedule usually assumed for personal income taxation. The effects of income tax changes now depend on which specific marginal tax rate (at which level of income) is altered, as well as the value of any tax thresholds, and the returns to employment relative to the good and bad states of entrepreneurship.
The empirical predictions from these models have mostly been tested using data on entry into self-employment. Some of these have used time series data for one or a number of countries, for example Blau (1987) and Robson and Wren (1999) , whereas others have been based on micro data, for example Long (1982) , Gordon (1998), Bruce and Mohsin (2006) , Cullen and Gordon (2007) and Stabile (2004) . In terms of the type of tax measures used we are closest in our work to that using time series data. Blau (1987) finds that higher marginal tax rates in the upper income brackets of the personal income tax system have a positive effect on the decision to be self-employed and that the opposite is true in lower income brackets using aggregate U.S. time-series data to examine the changes in self-employment between 1948 and 1982. 10 Here, as tax rates become more progressive self-employment becomes less, not more, popular.
Bruce (2002) and Gurley-Calvez and Bruce (2008) are rare examples of studies that consider the effects of taxation on the decision to close a firm, or specifically the duration of entrepreneurial activity (measured as self-employment). Gurley-Calvez and Bruce (2008) find that greater entrepreneurial taxes shorten spells of entrepreneurial activity, whereas an increase in wage taxation lengthens them. 11 Bruce (2002) however finds that higher relative marginal tax rates on self-employment income do not necessarily increase the probability of exit.
9 There is considerable empirical evidence to support this claim (see for example Holtz-Eatkin et al., 2000) . 10 Bruce and Mohsin (2006) also find that the top rate of personal income taxation is positively correlated with the selfemployment rate in the United States. The coefficient estimate is, however, small and personal income tax rates are not found to be cointegrated with self-employment rates. 11 Taylor (1999) also studies exit from self-employment using time-series data but does not include taxation in the model.
Econometric Strategy
The empirical strategy we adopt in this paper differs from that used in many of the above papers, in part because of the difference in the type of data used, but also because it draws more closely from the IO literature on entry and exit dynamics. We model entry and exit using the pair of regressions set out as equations (1) and (2) (Geroski, 1995; Baldwin and Gu, 2002) . We estimate equations (1) and (2) using a feasible generalised least squares estimator which uses a weighting matrix to provide more efficient estimates. 12 The effects of tax reforms are denoted by T in equations (1) and (2) and vary across countries (i) and time (t). 13 We also control in the regression for changes in industry-level demand (logged) through the MA variable, the construction of which we describe below, while ijt  is a random error term. 14
Omitted Variable Bias and Identification
An important concern when trying to identify the effects of tax changes on firm dynamics is that we may simply capture the effect of a range of other difficult to measure time-varying policy variables that are correlated with the tax reforms of interest. The error term in our regressions may 12 The correlation between the error terms in regressions 1 and 2 of Table 7 is calculated to be -0.1933. A Breusch-Pagan test of independence gives chi 2 (1) = 72.637 (p-value = 0.000), indicating a statistically significant correlation between the errors in the two equations. 13 The regressions do not contain a long-run effect of taxation. We do not rule out the possibility that taxation may have a persistent effect on entry and exit, rather that it is not heterogeneous across industries. Several robustness checks failed to find any evidence of persistent effects of taxation on entry or exit rates. 14 We use a log-linear form to reflect the fact that entry and exit rates are bounded at zero. represent unobservable (to the econometrician) policy detail or political related barriers to entrepreneurship that may be correlated with the decision to increase or reduce a particular form of taxation.
These factors may include for example, the ruling party's policy towards entrepreneurship, as embodied in the rules and regulations governing business start-up and closure described in the World Bank Doing Business reports. Where tax rate changes are correlated with say the decision to alter the number of procedures and regulatory hurdles which must be passed to create a firm, the tax reforms of interest will be correlated with the error term, such that the variable is endogenous and OLS therefore yields biased and inconsistent coefficient estimates.
If, as seems likely, a governments' decision to change tax rates is related to the level of entry and exit that takes place in a country across industries (in part because entrepreneurship is hard to precisely define and to measure, OECD 2009) these omitted determinants of tax policy are likely to be country specific and to vary across time. We therefore control for the omission of relevant country-year factors by including a full set of country-time fixed effects. In addition to the aforementioned policy factors, the country-time effects will further capture any other time-varying country-level influences on firm entry and exit, including the direct effects of taxation. A similar approach to this problem can be found in Klapper et al. (2006) .
As the country-time effects that we include are perfectly collinear with the (country-time) tax reforms that are of interest to identify the effects of taxation we follow advice from Angrist and Pischke (2009) and evidence from Klapper et al. (2006) and exploit the cross-industry differences in the effects of taxation in a difference-in-differences estimation framework. The identifying assumption that we make is that there are inherent characteristics of an industry that ensure that their response to a change in taxation differs. We choose as the industry variable a measure of profitability as it is the tax base for corporate taxation and has been found to attract entrepreneurs (Kessides, 1991; Schwalbach, 1991) and cause exit (Sleuwaegen and Dehandschutte, 1991). 15 Moreover, this assumption is in line with theoretical models of the relationship between taxation and entrepreneurial entry where entry decisions are based upon the returns to entrepreneurship (Gentry and Hubbard, 2000) . We anticipate that an entrepreneur's decision to enter or exit profitable sectors is more sensitive to the same change in taxation compared to less profitable sectors, because the impact on the expected returns to entrepreneurship is greater.
The profitability of an industry in a given country is potentially endogenous of course, its values determined in part by the number of firms in that industry and therefore by the rate of entry and exit that takes place. To control for this problem we follow Klapper et al. (2006) , Rajan and Zingales (1998), Nunn (2007) , Manova et al. (2011) and others in using data for the US and impose common values for an industry across countries. We choose the US because it is not included within our data set and it is likely to represent markets that are most free of the distortions from taxation or other government regulation (Klapper et al., 2006) . We use time-invariant US data on profitability in each 2-digit industry and apply this across all countries and years in our data set. The assumption we make is that whilst the variation in profitability across countries and time is endogenous, the differences between sectors is not and is therefore suitable for identifying the effects of taxation. Or as Klapper et al. (2006) write "all that is important for us is that the rank ordering of entry in the United States correspond to the rank ordering of natural barriers across industries, and that this rank ordering carry over to other countries" (p605). It is also important to state that the industry profitability variable plays no other role in the regression other than helping to identify the effects of tax changes. The disadvantage of this methodology is that we cannot derive the overall magnitude of the effects of taxation, only the relative magnitude on more profitable industries (Klapper et al., 2006) . We consider the robustness of our findings to a range of other possible explanations in Section 5.2.
The effects of changes in taxation on entry/exit are captured by the interaction between the time invariant industry variable and T in the regression equation. We also include in the regression a set of industry fixed effects, intended to capture differences in the sunk costs of entry or exit between industries, profitability etc, and a measure of market demand or market access (labelled MA in the regression). The measure of market access (MA) that we use is based on Harris (1954) and includes the domestic market and a weighted average of foreign markets, where the distance between countries determines the weights that are used. We anticipate that industries-countries with large markets, or markets that are growing quickly, will have more entry and less exit.
Data Description and Summary
As discussed by Bartelsman et al. (2009) , when conducting cross-country studies of firm dynamics it is important to make every attempt to harmonise the measures by imposing the same data requirements and aggregation methods of the underlying micro data. 16 In this paper we use data on entry and exit drawn from the OECD-Eurostat Structural Demography Business Statistics (SDBS) data set that takes seriously the points raised by Bartelsman et al. (2009) . This data source provides detailed information on the number and size of firms across (OECD) countries, industries (ISIC 2-digit) and time as well as the number of new firms that enter or exit as a ratio to the remaining population of firms. We use the 'all enterprises' variable in that database to measure entry and exit.
An enterprise is defined in the data as "the smallest combination of legal units that is an organisational unit producing goods or services, which benefits from a certain degree of autonomy in decision-making, especially for the allocation of its current resources. An enterprise carries out one or more activities at one or more locations" (Eurostat-OECD, 2007) . The legal forms included cover limited liability companies, partnerships, sole-proprietors and public corporations. We use data from manufacturing industries (ISIC codes 15-37) and from the service sector (ISIC codes 50-74). As in Klapper et al. (2006), we therefore exclude observations from the agricultural, forestry and mining sectors as well as service sectors such as education and health services where public provision and public subsidy is more likely.
A birth of a new firm (or the closure of an existing firm) in this data set is defined as the creation (death) of an enterprise that is registered in the business register of that country corrected for errors.
A birth amounts to the creation of a combination of production factors "with the restriction that no other enterprises are involved in the event. Births do not include entries into the population due to:
mergers, break-ups, split-off or restructuring of a set of enterprises. It does not include entries into a sub-population resulting only from a change of activity" (Eurostat-OECD, 2007) . 17 Exits are defined in a similar way. Specifically, an exit is defined as closure (death); it does not capture exit through merger or absorptions nor is it due to firms switching into other industries. When combined, our data set covers 19 countries across both manufacturing and service industries (only 15 countries provide data on the services sector). The time periods available differ across countries (Table 1) . For example, data for Belgium exists for 2 years. In comparison the time series for the UK, Sweden and
Spain extend from 1998 to 2005.
[Insert Table 1] To estimate the impact of corporate taxes and income taxes on entry and exit rates requires data on industry-level profitability and country-time specific statutory income tax rates. The use of data on statutory tax rates has the disadvantage that they may differ from the actual tax rates faced by individual entrepreneurs once allowances for losses, capital expenditure, expenses etc. have been deducted, but as noted by Djankov et al. (2010) , they have the advantage of (extreme) simplicity and might plausibly be the tax rates that entrepreneurs look at when making their entry/exit decisions.
The data for statutory corporate tax rates we use are obtained from EUROSTAT, Taxation Trends in the EU. We use two sources of data on personal income taxation across countries and time. Our first measure is the top statutory income tax rate used by Djankov et al. (2010) , which we again obtain from the EUROSTAT Taxation Trends in the EU database. The advantage of using the top marginal 17 For further information on these data see http://www.oecd.org/dataoecd/8/9/39974480.pdf.
income tax rate is that it covers a relatively large number of countries and time-periods. Its disadvantage is that it is unlikely to fully reflect the complexity of the income tax system applied in most countries and which has been shown to be important in the theoretical models on this issue. It also lacks comparability across countries: data from the OECD shows that in 2004 the top tax threshold began at the mean of average wages in Denmark, at a multiple of 1.7 of average wages in the UK, 3.4 in France and 4.0 in Switzerland.
To try to capture this complexity, our second measure of personal income taxation is drawn from the OECD Tax database and measures the marginal tax rate for an individual with a wage income at 67%, 100% and 167% of the average wage in each country. 18 The average wage is based on the average annual gross wage earnings of adult, full-time manual and non-manual workers in the industry (ISIC C to K). The results take into account basic/standard income tax allowances and tax credits and include family cash transfers. The disadvantage of this data source is that it is available for only 13 countries from 2001 onwards.
Information on the profitability of industries is calculated from the 2002 U.S. Benchmark InputOutput Data 
where AC denotes apparent consumption (the sum of output -exports + imports); i denotes the home country, k foreign countries, t represents time and j industries; Distik refers to the distance between the home and the foreign country and δj is the discount parameter on distance in industry j. When we set δj=-1 this collapses to the specification used by Harris (1954) . In the absence of information on exports and imports for the service sector in those industries apparent consumption (AC) is measured using output data only. AC is calculated using deflated series taken from the EU Klems and OECD STAN databases. We set the value of distance equal to those reported in Table 3 18 The marginal income tax rates are the 'all-in' variables in that data set.
for manufacturing by Kneller et al. (2008) . For services we take the value estimated by Head et al.
(2009) of -1.35. 19 We log the MA variable for inclusion in the regression.
Summary Statistics
The data on entry and exit rates available from OECD-Eurostat display similar properties to those reported in other studies. In the cross-section these include 1) there is large variation in entry and exit rates across industries 2) there is a strong positive correlation between entry and exit rates and 3) some industries, most noticeably in services, and some countries have higher rates of both entry and exit. To summarise the patterns of entrepreneurship within our data we present the average rate of entry and exit for each country and broad industry (manufacturing or services) in Table 2 . The evidence in this table confirms that the cross-country differences in the rate of firm turnover are indeed large. In the manufacturing data the country averages for entry lie in the range 4.38% per annum (Slovenia) to 10.58% (Latvia) and in the service data from 6.77% per annum (Sweden) to 13.36% per annum (Norway). The exit rates are in a similar range. These figures are also of a comparable magnitude to those reported in other studies. for example report rates of churn (entry + exit) for 16 countries from the early 1980's to 2001 as between 20-25% per annum. Similarly, Roberts and Tybout (1997) using data for Chile, Colombia and Morocco report turnover rates of between 25% and 30%, while Aw et al. (1997) report for Taiwan an exit rate of 87% over a 10 year period. Similar evidence can also be found in Bartelsman et al. (2009) .
The table also suggests a positive correlation between entry and exit rates. The correlation in entryexit rates when we use the 2-digit industry data used in our regressions is 0.88. Higher entry is associated with higher exit. This correlation occurs because most of the firms that exit are recent entrants. Table 2 suggests there are consistent differences in rates of entrepreneurship across industries. In all of the countries for which there are data on both the manufacturing and services sector, the rate of entry and exit in the service sector are higher than those for manufacturing. This presumably reflects differences in the fixed costs of market entry in these two sectors. The table also suggests that country-specific factors may also play a role in determining rates of entrepreneurship. The rate of entry and exit is consistently higher in both the manufacturing and services sector for the UK, compared to France, the Netherlands and Belgium for example. 19 We have considered the robustness of our findings to the assumptions regarding the importance of foreign markets. We calculated alternative measures of market size where we set the distance parameter equal to -1 for both manufacturing and services and a measure in which we attempt to reflect the difficultly in traded retail and wholesale trade and hotels and restaurants across borders. For this measure we set the distance parameter for those industries equal to -2. In these industries foreign markets are relatively unimportant. Our results both for this and the tax variables are unchanged by these alternative estimates of market size.
[Insert Table 2] Cross-sectional differences in the rate of entry or exit will be captured in the regression by the inclusion of a full set of country-time and industry dummies. The effects of taxation are therefore identified using the within country-industry time variation in the data. We display evidence on this in Figures 1 and 2 . These figures display the rate of entry and exit for the textiles and hotels and restaurant sectors in the UK, chosen as a country with one of the longest time series. The crosssectional stylised facts discussed above are again evident in these figures, while they also show there is a general stability in entry and exit rates over time. The evidence from these figures suggests that the within-industry variation in entry and exit rates is small relative to the variation between industries. The within industry-country variation in the rate of entry is 3.06% and 1.75% for exit, much smaller than the overall average for entry and exit at 8.9% and 7.3% respectively. There is also significant variation in our tax variables across countries and time. Tables 3, 4 and 5 display our data on income tax reforms (corporate and personal) that coincide with the sample window on entry and exit data for each country (see Table 1 ). In the table we display both the year of the reform and the size of the change in the tax rate. As they cover a longer time period we initially compare the corporate and the top income tax rate.
[Insert Table 3] [Insert Table 4] [Insert Table 5] There are clear differences between the two types of tax reforms. For corporate income taxation we have evidence of 41 different tax reforms across 15 of the 19 countries that make up our sample.
The majority of the tax changes observed during the sample window are negative, although there are three periods (one in Finland and two in Germany) where corporate tax rates increased. The largest tax change was in Italy in 1998, where corporate tax rates decreased by 11.9 percentage points. Four of the 16 countries have only one tax reform during the sample window, whereas at the other extreme there are six tax reforms in Germany and five in France. We have a larger number of reforms of the top personal income tax rate during the sample window; there are 49 tax reforms.
Again interacting this with the profitability variable gives us a total of 1,372 possible tax episodes but as before this number falls as a result of missing data on entry and once we allow for dynamics in the regression.
There are a number of other noticeable differences between the two tax series. Compared to corporate taxation, changes in income taxation are clustered in a smaller number of countries; 14 countries have tax reforms and 5 have no reforms. As a consequence there are just 16 time periods in which both personal and corporate taxation were altered in the same country. There are 4 countries for which we have a reform to corporate taxation but no personal income tax changes take place during the sample window (Latvia, Lithuania, Portugal and the UK) and 1 country for which the reverse occurs (Norway). Slovenia is the only country for which there are no types of tax reform.
The top rate of personal income taxation is altered very frequently in some countries. For example there are three or more tax reforms in Belgium, Finland, France, Germany, Italy, Luxembourg, Norway and Sweden.
In Table 5 we compare the change in the marginal tax rate applied at income levels expressed as a percentage of the average wage. In this table we find there are 13 (out of 16) countries that have a tax reform in at least one country. This compares to 14 countries in Table 4 despite the smaller sample, where in Table 5 we find tax reforms in Portugal that were not in Table 4 . In total there are between 34 (marginal tax rate at 167% of average wages) and 44 (marginal tax rate at 100% of average wages) tax reforms across the period that coincide with our entry and exit data. There are also differences between Tables 4 and 5 in the date at which tax reforms occur. Perhaps most obviously this occurs for Sweden, where in Table 4 we report that the top income tax rate was altered every year between 1998 and 2005 and Table 5 where we find that the marginal tax rate for an individual with an income equal to 167% of the average wage did not change. Data from the OECD suggests that the top tax threshold occurs at 1.8 times the average wage in Sweden in every year between 2000 and 2004, which may explain this difference
In Table 6 we present the correlation matrix for the changes in the five different tax variables we use in the paper. The correlations are uniformly low, they are never greater than 0.36. These correlations do not increase markedly even when we use the tax rates rather than their changes. For example the correlation between the level of corporate taxation and the top personal income tax rate is 0.36. Overall these low correlations suggest that the various tax variables are liable to capture different aspects of the variation in entry and exit rates across countries and time.
[Insert Table 6 ]
Econometric Evidence

Corporate Taxation
Given their availability for a longer time series and to aid comparisons with Da Rin et al. (2010, 2011) and Djankov et al. (2010) we begin with a discussion of the relationship between corporate tax rates and entry and exit. The results for the change in corporate taxation are presented in regressions 1 (entry rate) and 2 (exit rate) of Table 7 .
Before moving on to discuss the results for taxation we briefly discuss the results for the other control variables included in the regression equation. In regressions 1 and 2 the coefficients on the lagged dependent variables are negative and less than one. That they are both less than one in absolute terms implies that entry and exit rates are stable over time. Consistent with the evidence in Figures 1 and 2 , entry and exit rates do not continue to explode upwards or downwards following a change to one of the variables in the equation. The signs on the lagged entry and exit variables in columns 1 and 2 indicate that changes in the independent variables, for example market size, alter the timing of entry and exit. An increase in market access for example will encourage the entry of new firms this period, but the next period entry rates will fall below normal levels. The consequence of this is that following a change in one of the determinants of entrepreneurship, entry and exit rates will ratchet up and down in a saw tooth motion back to the long-run rate. This pattern might occur because new entrepreneurs are able to affect the timing of entry and exit to a limited extent, across a couple of years or so, or because those providing finance to new entrepreneurs wish to diversify risk away from industries that have witnessed lots of entry and exit in a single period.
That the cross-equation terms are also significant implies that any variable that causes entry rates to rise over time will also cause exit rates to increase the next time period, even if that variable itself has no direct effect on exit rates. Consistent with this view, the Eurostat FEED data confirm that many new firms quickly exit again: in the average OECD country 10 per cent of a new cohort of firms die within one year, while only around 80 per cent of the initial cohort survives for 2 years, 72 per cent after three and so on until on average 57 per cent remain after 5 years.
We also find evidence in Table 7 that market access matters for the rate of entry and exit.
Regressions 1 and 2 show that increased market access does not have a statistically significant persistent effect on the rate of entry or exit but does impact on entrepreneurship over shorter time horizons. This supports evidence from Scarpetta et al. (2002) that the change in industry value added is positively correlated with rates of entry amongst 5 OECD countries. Regressions 1 and 2 also suggest the initial response of entry and exit to changes in market access are in different directions. In the entry regression (regression 1) the coefficient measuring the short-run effect of market access is large and positive, whereas in the exit regression (regression 2) the coefficient for this same variable is again large in absolute value, but now negative. This is an indication that in growing markets incumbents are able to capture additional market share which helps insulate against exit, while growing markets also attract more entrants. It follows from these patterns for entry and exit that larger markets tend to support a larger number of firms than smaller markets.
[Insert Table 7] For taxation we find that a change in the statutory corporate tax rate significantly affects the rate of entry (regression 1) in the expected manner. Higher corporate tax rates reduce the rate of entry that occurs, where the magnitude of this response increases with the profitability of the sector. As a reminder this effect on entry is net of any switching between incorporation and non-incorporation by entrepreneurs. Despite this, our evidence is consistent with the presence of either non-linearities in the effects of corporate taxation on entrepreneurship (Cullen and Gordon, 2007) or the strategic motives present in Appelbaum and Katz (1996) . It also matches the evidence from Da Rin et al.
(2011) and Djankov et al. (2010) , albeit for a different measure of corporate income taxation. 20 We use Figure 3 to provide some assessment as to the size of the effect of a decrease in corporate taxation on the rate of entry across industries. 21 The average change in corporate taxation in our sample is -2.4 percentage points. We display the effect of a tax decrease of this magnitude for entry in an industry with a value of profitability equal to the 10 th , 25 th , 50 th , 75 th and 90 th percentiles of the profitability distribution. As Figure 3 makes clear, the effect of changes to corporate tax rates on entry rates differ noticeably across industries. We estimate that in the most profitable industries, defined by that at the 90 th (75 th ) percentile of the profitability distribution, the percentage point increase in entry is around 0.87 (0.74) percentage points in the first year, compared to 0.58 for an industry with a median level of profitability and 0.40 (0.47) for an industry with a profitability at the 10 th (25 th ) percentile. These effects quickly die away such that by year 3 the change in entry rates is less than 0.15 percentage points.
[Insert Figure 3]
Are these effects economically significant? From the perspective of the average annual change in entry rates within an industry the answer is yes. The annual change is on average 0.4 percentage points (with a standard deviation of 2.8). At the mean level of profitability the effect of a change in taxation is therefore about 20 per cent of the standard deviation of the change in entry rates. 22 Despite differences in the measure of entrepreneurship and empirical methodology that we use in this paper, the size of these estimates of the change in entry rates stimulated by tax changes are also in line with those reported in Djankov et al. (2010) (2011), we do not find a non-linear relationship between corporation tax and entry. In unreported regressions, available upon request, the square of the corporate tax variable enters insignificantly in both the entry and exit regressions. It would appear that non-linearities are only present in the relationship between the decision to incorporate a firm and corporate tax rates rather than between corporate taxation and the stock of firms. 21 The coefficients on the tax variables in a log-linear model indicate the percentage change in entry(exit) rates following a one unit change in taxation*profitability. In the construction of Figure 3 we convert these to a percentage point change in entry/exit rates from the long-run average across countries-industries-time in our data set of 8.9 per cent. 22 The inclusion of country-time dummies means we are unable to comment on the extent to which differences in tax policy explain differences in the rate of entry or exit between countries. the entry rate. In Da Rin et al. (2011) the relationship is non-linear, but is of the same order of magnitude. A reduction in the corporate tax rate from the median to the first quartile (about 2.5 percentage points) leads to an increase in entry rates of 0.88 percentage points, whereas a reduction from the third-quartile to the median (about 3.4 percentage points) implies an increase in the entry rate of 0.27 percentage points.
In contrast to the results for entry, in regression 2 we find no effect from corporate tax changes on the rate of exit. This is an interesting finding as it suggests that the effects of taxation on the total stock of enterprises occur largely by discouraging new entrants rather than encouraging existing entrepreneurs to close their business. Why then might owners of existing enterprises respond differently to a tax change compared to those individuals wanting to open a enterprise? A number of mechanisms could generate differences of this type. Even in the standard model of entrepreneurship (Gentry and Hubbard, 2000) if individuals have different preferences for risk aversion, as suggested by Kihlstrom and Laffont (1979) and Caliendo et al. (2009) , and those that have low risk-aversion select into entrepreneurship for example, then the response to the same tax change can be expected to differ. Alternatively, if there are sunk costs to creating a new business (Hopenhayn, 1992) , then this may cause hysteresis in the effects of tax policy changes of the type modelled for exchange rate shocks and the decision to export or not by Capma (2004). They might also be explained by the application of corporate tax policy in OECD countries and the size of exiting firms however. The majority of the firms that die are (small, young and) loss-making and therefore do not incur corporate taxation. We leave the issue of which of these explanations dominates as an area for potential future research.
One possible explanation for the difference between our results for exit and those in Bruce (2002) and Gurley-Calvez and Bruce (2008) could stem from the type of data used. Those papers use information on self-employment to study entrepreneurial duration. It is therefore likely that where data on a single enterprise form includes the effects of any switching made by existing entrepreneurs to minimise their taxable income, such effects are netted out in our data and we capture just those that close their business and move into employment (or unemployment). That we find different effects from taxation might be used as evidence to suggest that the substitution between enterprise forms is relatively important.
An alternative explanation for the difference in our findings might be the difference in empirical design. In regressions 3 and 4 of Table 7 we consider how our results change were we to consider the effects of changes in corporate taxation on entry or exit alone, which we capture in our regressions by omitting the cross-terms from our estimating model. From this we find there is some sensitivity in our results for exit, but they work in the opposite direction to that found in the existing literature. For entry rates we continue to find a negative effect from increases in corporate taxation interacted with industry profitability during the short run. We now also find a similar effect for exit: a reduction in corporate taxation is found to increase exit rates, although the effect is only weakly significant. Taken at face value these results would appear to indicate somewhat counter intuitively that an increase in the corporate tax rate reduces the number of firms in an industry by reducing entry rates but increases the number of firms by reducing the rate at which firms close down. A more plausible explanation is provided by the role that the cross-equation terms play in regressions 1 and 2. A reduction in corporate tax rates leads entry rates to rise. Some of these additional firms either die relatively quickly, or displace older firms, which in turn causes a rise in exit rates. When not controlling for entry rates in the exit regression this effect appears as a negative coefficient on the corporate tax variable. We conclude from this evidence that controlling for the joint determination of entry and exit rates is important when evaluating the effects of policy changes on entrepreneurship.
Robustness Tests
For our results to suggest causal relationships our identification strategy also requires that 1) our results do not simply reflect trends in entry and exit across more or less profitable industries; 2) no other industry characteristic is relevant (the effects of tax changes are fully captured by industry profitability); 3) that there are no other policy variables that are omitted from the regression and which differ in their effects on entry and exit according to the profitability of the industry; and 4) a simultaneous relationship does not exist between entry/exit and tax policy.
Placebo Tests
To understand whether our tax variables simply capture differences in the underlying profitability of the industry (point 1) we use a falsification test. If the effect captured by tax variables in regressions 1 and 2 of Table 7 were simply related to industry trends, they were not causal, we would expect the coefficient on years prior to the tax-reform to be as large and significant as that in which the tax change occurs. To implement this we take the observed change in taxation and bring it forward by one year. The change in corporate tax rates in Italy in 1999 now occur in these new regressions in 1998 instead for example. We report the results from this exercise in regressions 5 and 6 of Table 7 . We find no evidence for such effects: neither entry nor exit rates are affected. This suggests that the change in entry and exit rates which we capture appear to be specific to the year in which the corporate tax rate changed.
Other Industry Factors
We test the robustness of our results to point 2) in Table 8 by considering the possibility that there are other changes to policy that are coincident to the tax reforms of interest but favour industries because they are human capital or ICT intensive. This tendency to favour the expansion of human capital and ICT intensive sectors of the economy appears to be widespread amongst policy makers, they can be found in many policy documents by the European Commission for example. 23 Corporate tax rates have also been reduced over time because of a desire to attract foreign multinationals (Devereux and Griffith, 1998) and equally to discourage domestic firms from offshoring. Entry and exit rates may therefore be linked with tax policy changes by the trend towards increasing globalisation. We would anticipate that the effects of this are likely to be weakest in industries where offshoring is more difficult, which we measure by the openness of a sector to international trade. The broad conclusion from Table 8 would appear to be that such factors have little bearing upon the entrepreneurship-corporate tax relationship in Table 7 . Conditional on the change in corporate income taxation-profitability variable, we find that entry or exit rates are unaffected by changes in corporate taxation in industries that are more human capital, ICT intensive or more open to international trade. 24 In contrast, we continue to find that changes in corporate income taxation interacted with industry profitability are statistically significant in the entry regressions reported in Table 8 .
[Insert Table 8] 
Other Policy Changes or Country Specific Factors
Our inclusion of country-time effects in the regression was motivated by a desire to control for the possible effects of other difficult to observe (non-tax) policy changes or political factors that might correlated with the timing of corporate tax rates of interest and the error term from the regression. To identify the effects of changes in corporate tax rates we instead exploited differences in their effect across industries. It remains possible that these difficult to observe non-tax policies also differ in their effect with industry profitability of course and these are correlated with the corporate tax changes we use and it is these effects that we identify in our regressions. Such a possibility is difficult to completely rule out. We try to address whether such effects are present in the data in Table 9 where we add to the regression an interaction between (time invariant US) corporate taxation-industry profitability and government expenditures (regressions 1 and 2), 23 The data for ICT and human capital are again for the US for the year 2000 but are from the EU KLEMS database. 24 We find similar insignificance for changes in the top statutory income tax rate interacted with industry human capital or ICT intensity. We choose not to report these regressions but are available from the authors on request. government revenues (regressions 3 and 4), whether a left-wing or right wing party holds political office (regressions 5 and 6) and the extent of fractionalisation (the number of coalition partners) within the ruling government (regressions 7 and 8). In the regressions controlling for government expenditures and revenues we assume that the potential non-tax policy changes generate some expenditure or revenue change, where we use total expenditures and revenues to capture as many as possible non-tax policy changes. In regressions 5 to 8 we try to control for the possibility that these difficult to observe policy changes are more likely in countries with particular types of government.
Again the addition of these new interaction terms does not affect the corporate tax variable of interest, although there is a decline in the magnitude of the coefficient when we add the political interactions term in regression 7. We continue to find that an increase in corporate tax rates is associated with a decline in the rate of entry of firms and no change in the rate of exit. The interaction terms for government expenditures, revenues and left wing government are themselves, all statistically insignificant. There does appear to be an effect from government fractionalisation however, where we find that as this increases the rate of firm entry significantly decreases and the rate of exit increases.
[Insert Table 9] 5.2.4 Instrumental variables [Insert Table 10] The fiscal response to the recent macroeconomic crisis included temporary tax-cuts early on, followed by emergency tax rises in response to growing fiscal deficits. This reveals that tax rates are often adjusted in response to the macroeconomic shocks faced by a country. At present these factors are controlled for by the country-year dummies and market access variables in the estimating equation. However, as the UK experience demonstrates, governments may leverage tax policy to rebalance the economy by favouring certain sectors. 25 A simultaneous relationship may therefore exist such that our previous estimates are not free of endogeneity bias.
One solution to this problem requires the identification of a set of instruments that affect the timing and size of any tax changes, but not the rate of entry/exit by firms within a countryindustry. We draw upon a) the tax competition literature and b) factors identified by the political economy as influencing tax policy. Devereux et al. (2008) outline a model in which multinational firms choose their capital stock based upon the effective marginal tax rate they face and 25 In the case of the UK, policy makers have sought to encourage entry in sectors outside the financial services industry in order to make the country less susceptible to shocks in the banking sector simultaneously decide upon location of their profits in response to differences in statutory tax rates between countries. They find evidence that OECD countries compete over effective marginal tax rates for capital and over statutory rates for profit but that these effects are only present between open countries. Moreover, the reductions in equilibrium tax rates they observe can be explained almost entirely by more intense competition between countries due to the relaxation of capital controls. We therefore calculate the average tax rates of neighbour countries and use this as an instrument (excluding the country itself). 26 The instrument therefore varies across time and across countries, because of changes in neighbours' corporate tax rates.
We also draw upon the World Bank Database of Political Institutions, which has been extensively used in the political economy literature. We take the majority of the government (government majority), a measure of government stability (government stability), the longest tenure of a veto player (veto tenure) and a dummy equal to 1 if a legislative election was held in country i during year t (election), 0 otherwise, from this source. 27 We report the results of our instrumental variable estimates for entry and exit in regressions 1 and 2 of Table 10 . Qualitatively, the results are unchanged compared to beforehand: high corporate tax rates significantly reduce entry rates but do not affect exit. For this instrumental variable approach to be valid requires that the instruments are correlated with the profitability-corporate tax rate interaction, but not with industry entry or exit rates (other than through their effect on the endogenous variable). The diagnostic tests reported in the table indicate that the instruments appear relevant: the Cragg-Donald and Kleibergen-Paap F statistics comfortably exceed the 'critical' threshold value of 10. Moreover, the first-stage regression output is in line with previous evidence.
The race to the bottom in European tax rates during recent history suggests that governments are less likely to change the corporate tax rate when neighbouring countries levy high rates.
Governments with large majorities are less likely to change corporate tax rates, possibly because they do not need to pander to the electorate to remain in office. We also find government stability and the length of tenure of the longest serving veto player to be positively correlated with the profitability-corporate tax rate interaction. Finally, we do not find that changes to tax policy occur disproportionately during election years.
A second requirement for this approach to be valid is that the instruments are uncorrelated with the second-stage error term. The Sargan overidentification test in both regressions indicates that the assumption of instrument exogeneity is satisfied.
Personal Income Taxation
Our data on entry and exit rates includes sole-proprietors, partnerships and forms of limited liability firms, all of which are, or can be, subject to personal income taxation. 28 Gentry and Hubbard (2000) have previously shown that income tax rates negatively affect the probability of becoming self-employed. In this section we test for the effect of different marginal tax rates on personal income. In regressions 1 and 2 of Table 11 we begin by replacing the change in the corporation tax rate variable with the change in the top rate of personal income taxation. We find that while the effects of changes in this measure of personal income taxation are negatively correlated with entry rates, the effect is not significant at conventional levels. 29 This result is unchanged when we include the corporate tax rate in the estimating equation, the results from which we report as regressions 5 and 6 in the table. 30 These results match closely those found for a cross-section of 62 countries and the same measure of personal income taxation in Djankov et al. (2010) . In regressions 3 and 4 of Table 11 we repeat the falsification test used in Table 7 to examine the robustness of our findings to the inclusion of future personal income tax rate changes. Our results are again found to be robust to this change. 31 [Insert Table 11] We next consider whether the top rate of income taxation used previously was not sufficiently detailed to capture the tax rate applied at different points in the income distribution. There are good reasons to believe that this might be the case: Gentry and Hubbard (2004) generate predictions about the impact of changes in the marginal income tax rate at different points in the income distribution upon a risk neutral individual's choice between self-employment and wage income.
Our results, reported in Table 12 , show that increases in the marginal tax rate applied at low income levels (67% of average wages) reduce the level of entrepreneurship that takes place, whereas changes in the marginal personal income tax rate applied at or above 100% of average wages are associated with an increase in entry. For exit rates we find the opposite relationships: an increase in the tax paid by individuals with below average wages increases the exit rate, whereas those paid by individuals with above average wages (167%) are associated with a decrease in exit rates, although 28 In the US for example limited liability partnerships can choose between paying personal or corporate income taxation. 29 An alternative viewpoint would be that industry profitability is not the relevant moderating variable: where selfemployment is more common wage income is of greater relevance than profits. We consider this second possibility by replacing the industry profitability variable with the average wage paid in the industry. Again we rely upon data from the US in 2000 to avoid endogeneity and simultaneity problems. We find however, that the results are unaffected by this change. 30 We might also use the results from this table to argue that the insignificance of the measure of personal income taxation suggest that the results for corporate taxation are not driven by some omitted time-varying country-industry variable that is also positively correlated with changes in corporate taxation. 31 In unreported regressions we conducted a falsification test with changes in future corporate and personal income tax rate included simultaneously in the regressions. Our results were robust to this modification: future tax rate changes were not found to affect entry or exit rates in the current period.
only the effect at higher income levels is statistically significant. Again there would appear to be a difference in the effects of taxation on existing versus new entrepreneurs. Altogether our findings are that increases in personal income taxation for incomes at or above average wages leads to increased entry rates, whereas the opposite happens for taxation on those with below the average wage. 32 We continue to find that higher corporate taxation leads to lower entry rates. These results hold irrespective of whether the tax variables are included one at a time in Table 12 , or as in the final columns (regressions 7 and 8) all at once.
[Insert Table 12] The results we find are similar to those found for the US by Blau (1987) , although he comments that the negative coefficient on tax rates at low income levels in his regression of the share of selfemployed as being 'puzzling'. To explain the positive coefficient on personal income taxation at higher income levels he refers to the increased incentives to under-report income, which is easier to do when self-employed. He further notes that these would appear capable of explaining some of the effects caused by tax changes at higher income levels, but not those for lower levels. For example, Anderson (1977) , Pencavel (1979) and Cowell (1985) develop a link between higher taxation (and the punishments for tax evasion) with the occupational choice of individuals. Higher tax rates encourage individuals to move into self-employment, which is included within our measure of entry and exit, in order to reduce their tax burden. Broadly there may be seen to be two channels through which the self-employed lower their effective marginal tax rate. First, spending on plant and machinery, fittings and furnishings and energy consumption may be used to offset taxes but other personal expenditures such as mortgage interest payments may also be deemed to be tax deductible (Lang et al., 1997) . 33 The extent of underreporting of income by the self-employed has been found to vary across countries but estimates of the extent of underreporting have been found to lie in the interval between 11% and 55% (Pissarides and Weber, 1989; Apel, 1994; Lang et al., 1997; Johansson, 2000; Schuetze, 2002; Engstrom and Holmlund, 2009 ).
The reasons behind the negative effect of personal income tax rates on entry at 67% of average wages are more difficult to explain. We note however, that individual-level micro data contained within the British Household Panel Survey reveals that over the period 2000-2005, the average income of a self-employed person in the UK was between 65% and 78% of average wages. For those that had just entered self-employment, the corresponding figures were between 56% and 61%.
Even 5 years after entering the average self-employed income was 76% of average wages during the period. 34 It would therefore appear that for many of the individuals deciding on whether to enter through self-employment, the relevant marginal tax rate is likely to be that levied at the lower end of the income distribution (in the short-run at least). Increases in the marginal income tax rate at 67% of average wages may therefore decrease entry rates by dissuading some individuals from entering self-employment, assuming that the returns to self-employment are similar across countries as in the UK.
To provide some perspective on the effects of changes in personal income taxation on entrepreneurship dynamics we consider the effect of the same sized change in taxation used to construct Figure 3 ( i.e. a tax cut of 2.4 percentage points). In Figure 4 we display the effect on the rate of entry for the personal income tax rate at 67% of the average wage. A reduction in this personal income tax rate has the effect of increasing the rate of entry in this model, where these effects are larger for more profitable industries. As suggested by the coefficient estimates we find that for the same sized change in tax rates the change in entry rates are quantitatively similar to those found for the corporate tax rate. The increase in entry is around 1 percentage point in the first year in an industry at the 90 th percentile of the profitability distribution, compared to 0.56 for an industry with a median level of profitability and 0.48 for an industry with profitability at the 10 th percentile. For the most profitable industries we estimate the entry rate will alter by as much as 1 percentage point in year 1. As with corporate taxation we find these effects quickly die away.
[Insert Figure 4 ] These effects are larger than for the same sized change in marginal tax rates at other values of average wages. An increase in the tax rate at the mean level of average wages is associated with a decline in entry of 0.11 percentage points for the industry with mean profitability (-0.17 for an industry at the 90 th percentile of profitability) and a decline in entry of 0.13 percentage points for the industry with mean profitability (-0.19 for an industry at the 90 th percentile of profitability) when the personal tax rate at 167% of average wages is altered. For this latter tax rate, exit rates also increase by 0.30 percentage points for the industry with mean profitability (-0.45 for an industry at the 90 th percentile of profitability). These estimated changes in entry and exit rates are small compared to the annual rate of entry and exit experienced in many industries.
Conclusions
34 These figures largely reflect the type of occupations in which the self-employed are engaged. OECD data show that the most common occupations among the self-employed are construction workers, taxi and truck drivers and farmers.
Entrepreneurship has long been recognised by policy makers as an important source of employment, output and productivity growth as well as innovation. In this paper we consider the effect of one aspect of the policy environment, tax policy, on one key measure of entrepreneurship, the rate of firm entry and exit. Concerned by possible endogeneity bias caused by the omission of empirically relevant variables that are correlated with the timing of tax changes we undertake this empirical exercise using a difference-in-difference strategy for 19 countries and 28 industries from 1998 to 2005.
We find a number of new findings from this exercise (summarised in the table below). Firstly, the adjustment to the total stock of enterprises from tax reforms does not occur from symmetric changes to the rate of entry and exit of firms. As shown in the table below the entry margin is much more sensitive than the exit margin. Existing enterprise owners respond very little to tax changes in our data. Second, while the effects of corporate taxation on entry rates are consistently found to be negative, those for personal income taxation depend on which marginal tax rate is altered. Increases in personal tax rates applied at low income levels are found to discourage additional entry, whereas those applied to higher income levels encourage entrepreneurship. The estimated magnitude of the relationship with taxation and entry rates that we estimate is quantitatively similar to those found in the previous literature on this topic, while there is some difference from those studies on exit using micro data. That we use a broader measure of entrepreneurship suggests that the extent tax changes causes substitution between different enterprise types in order to avoid taxation is a relatively unimportant phenomenon for new entrants but is important for existing enterprise owners. Together this evidence suggests that incorporating asymmetries in the effects of taxation between existing and prospective entrepreneurs in future theoretical models on this topic would be a useful exercise. 1999 , 2001 -0.017,-0.02, -0.01, -0.01, -0.004 Germany 1998 , 1999 , 2001 , 2003 1998, 1999, 2000, 2001, 2002, 2003, 2004, 2005 -0 1998, 1999, 2000, 2001, 2002, 2003, 2004, 2005 0.023, -0.031, -0.021, 0.016, 0.024, -0.008, 0.018, 0.001 Notes: Statutory top personal income tax rates are from the Eurostat Taxation Trend in the EU. The years of tax reform are those that occur during the sample window of each country in Table 1 . No tax reforms are found for Austria, Latvia, Lithuania, Portugal, Slovenia, and United Kingdom during these time periods. -0.004 2001 -0.004, -0.009, -0.021 2001 , 2003 Czech Republic -0.044, 0.044 2001 Finland -0.001, -0.010, -0.010, -0.010, -0.0004 2001 , 2003 +, *, ** denote significance at the 10%, 5% and 1% levels respectively. Robust t-statistics are in parentheses. All regressions are estimated using GLS accounting for the cross-equation correlation in the error terms. The number of observations drops in regressions 5 and 6 since next period first differences of the corporate tax rate change are used. The countries included in the regression are Belgium, Czech Republic, Estonia, Finland, France, Germany, Hungary, Italy, Latvia, Lithuania, Luxembourg, Netherlands, Norway, Portugal, Slovakia, Slovenia, Spain, Sweden and the United Kingdom. Entry, Exit and market access are all logged values. +, *, ** denote significance at the 10%, 5% and 1% levels respectively. Robust t-statistics are in parenthesis. All regressions are estimated using GLS accounting for the cross-equation correlation in the error terms. The countries included in the regression are Belgium, Czech Republic, Estonia, Finland, France, Germany, Hungary, Italy, Latvia, Lithuania, Luxembourg, Netherlands, Norway, Portugal, Slovakia, Slovenia, Spain, Sweden and the United Kingdom. Entry, Exit and market access are all logged values. +, *, ** denote significance at the 10%, 5% and 1% levels respectively. Robust t-statistics are in parentheses. All regressions are estimated using GLS accounting for the cross-equation correlation in the error terms. The countries included in the regression are Belgium, Czech Republic, Estonia, Finland, France, Germany, Hungary, Italy, Latvia, Lithuania, Luxembourg, Netherlands, Norway, Portugal, Slovakia, Slovenia, Spain, Sweden and the United Kingdom. Entry, Exit and market access are all logged values. +, *, ** denote significance at the 10%, 5% and 1% levels respectively. Robust t-statistics are in parenthesis. All regressions are estimated using GLS accounting for the cross-equation correlation in the error terms. The countries included in the regressions are Czech Republic, Finland, France, Germany, Hungary, Italy, Luxembourg, Netherlands, Norway, Portugal, Spain, Sweden and the United Kingdom. Entry, Exit and market access are all logged values. Personal income tax rates refer to the change in the marginal tax rate applied at different values of the average wage in each country-time period. Table 7 . The change in entry rates are calculated as the percentage point change. All numbers are calculated using the average rate of entry across all data points of 8.9 per cent. Profitability figures for the 10 th , 25 th , 50 th , 75 th and 90 th perecentiles are 22.3, 25.7, 31.9, 39.9, 46.5.
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Figure 4: Impact of a Decrease in Personal Tax Rates at 67% of Average Wages Across Industries
Notes: These figures use the parameter estimates from regression 1 in Table 10 . The change in entry rates are calculated as the percentage point change. All numbers are calculated using the average rate of entry across all data points of 8.9 per cent. Profitability figures for the 10 th , 25 th , 50 th , 75 th and 90 th perecentiles are 22.3, 25.7, 31.9, 39.9, 46.5. 
